The presence of M and N antigens in the blood components other than the red cells and various tissues has not been settled yet . The elution method in combination with antiglobulin test reported by the present authors has been used for grouping the stains of the leucocytes , platelets, fibrin, and thymic lympho cytes. All of the test-stains showed obviously positive antigen activities which coincided with blood group of the sources. The experiments of the test-stains treated with trypsin revealed that the treated stains showed a similar agglutin ability to that of the treated red cells. From the results, it is concluded that the blood components have M or N antigen activity which is a little lower than the red cells.
It has been well admitted that M and N group antigens are on the blood red cells. As regards the blood components other than red cells and various tissues, there are two antagonistic opinions: Boorman and Dodd (1943) , Kosyakov and Kuznetsova (1962) and Majsky (1960) reported that M and N group antigens were contained in various human tissues, whereas Clausen (1933) and Krah (1952) pointed out that the antigens were demonstrated only in the blood red cells. Recently, serological techniques to detect antigens or antibodies have been remarkably ameliorated. For example, the mixed agglutination or the groupspecific double combination method (Coombs and Dodd 1961, Akaishi 1965) , and the absorption-elution method (Kind 1960; Yada 1962 ) are able to demonstrate easily the blood group of minute saliva stains belonging to non-secretor, which cannot be detected with the agglutination inhibition test. The present authors reported previously ) an improved method for MN blood grouping, which is a modified elution method in combination with anti-globulin test, and MN blood groups of very minute stains, even 2-to 3-year-old, were detected by this method. The present paper deals with M and N antigens of the leucocytes, platelets, fibrin and thymic lymphocytes.
MATERIALS AND METHODS
Test-stains of the leucocytes, platelets, fibrin, and thymic lymphocytes. Each of M, N and MN group blood containing standard acid-citrate-dextrose was centrifuged at 1,300 rpm for 20 minutes at room temperature. The plasma and huffy coat were separately transferred into tubes. The plasma was centrifuged again at 2,700 rpm for 20 minutes.
The precipitate containing mainly platelets was re-suspended in a small amount of saline and stood over night at 4°C. Then the supernatant consisting of the platelets was separated.
It was confirmed by microscopic examination that the platelet suspens ion was free from red cells and leucocytes.
The huffy coat suspended in saline was gently stirred with a glass bar, so that slightly clumped leucocytes were deposited. The clumped leucocytes were washed once with saline by mild centrifugation.
The thymus obtained from a fresh corpse was washed sufficiently with saline, and was gently teased with tweezers.
The suspension of the thymic lymphocytes and other cells was centrifuged at 1,500 rpm for 15 minutes.
The upper layer of the precipitate consisting of the thymic lymphocytes was transferred into a tube. The suspensions of leucocytes, platelets, and thymic lymphocytes were separately transferred into capillary tubes, 0.3 x 7 cm in size. The suspensions of leucocytes and thymic lymphocytes were centrifuged at 1,500rpm for 5 minutes and that of platelets at 2,000rpm for 10 minutes. Each of the packed cells was diluted 1: 2, 1: 5, 1: 10, 1: 50, 1: 100 and 1: 200 with saline, and each of the diluents was dropped on a piece of clean gauze to prepare stains.
The stains were fixed by heating at 100°C for 10 minutes.
The plasma was filtered with a Seitz filter (Toyo Roshi SB 80) and stood over night at 4°C. Consequently, haze-like white fibrin appeared.
After washing once by centrifugation at 500rpm for 5 minutes, the precipitated fibrin was stained on gauze.
Treatment of the stains with trypsin solution.
The gauze threads were teased and treated with 0.1% tyrpsin 1: 250 (Nutritional Biochem. Corp., Cleveland, U.S.A.) dissolved in 0.01 Dl phosphate buffered saline, pH 7.3, for 15 minutes at 37°C. After washing with saline 3 times, the stains were examined.
Procedures of the cxxminntion.
Two gauze threads, 1 cm in length, which were thoroughly teased apart into fibrils, were separately placed in each of two test tubes, 10 x 100 mm in size. One of them was sensitized with a drop of the specific anti-M eluted antibody (agglutinin titer 1:8) and the other with the specific anti-N (1: 16) for 2 hours or more at 4°C. The preparation of specific eluted antibodies was reported previously by the present authors (Katsura et al. 1971 ). The sensitized fibrils were washed with ice-cold saline 2 times, followed by addition of 2 drops of saline.
The tubes were heated in a water bath at 55°C for 10 minutes, then the fibrils were removed.
Thereafter, one drop of 1% M or N red cells suspension was added to the corresponding eluate. After being stood for 10 minutes, the supernatant was discarded, and a drop of the goat anti-rabbitserum serum was added to each of the tubes.
After 10 minutes, observation was performed with a concave mirror after centrifugation at 1,000 rpm for 1 minute.
RESULTS
Agglutination of the leucocytes and thymic lymphocytes. Both the leucocytes and thymic lymphocytes had not reactivity with anti-M and -N antibodies. When the cell suspensions were centrifuged at over 1,000 rpm after adding antibodies, false agglutination was often observed, especially on the leucocytes.
Investigation of the stains of leucocytes, thymic lymphocytes, platelets and fibrin. In these experiments, the ten-fold diluted red cells stains, which had been stored at 4°C and occasionally at room temperature for 2 years since their preparation, were used as controls. Each of the test-stains showed clearly the same antigen activities with the blood group of the sources of stains. The stains of leucocytes, thymic lymphocytes and platelets reacted group-specifically with the antibodies almost to the same degree ( The results on the stains of the thymic lymphocytes and fibrin are almost the same as those of the leucocytes and platelets. gated, and it was presumed to be 1: 10 for leucocytes and thymic lymphocytes and 1: 50 for platelets ( Table 2 ). The treatment with trypsin solution changed evidently the antigen activity of the stains. M antigen activities of M and MN group stains disappeared completely by the treatment. On the other hand, N group stains maintained group specifity in spite of slight lowering of N activity. Accordingly, the treated MN group stains reacted like weak N group, whereas the treated N group stains showed the original N activity (Table 3) . DISCUSSION Although many investigations of MN antigens on human body components other than the red cells have been studied, the presence of M and N antigens in the components were not yet settled. The most difficult point emphasized by many investigators was that human tissues had abilities to absorb anti-M and -N agglutinins non-specifically. Kosyakov and Tribulev (1939) reported that failure in detection of M and N antigens might depend upon the deficiencies in the methods employed for the examination. On the other hand, it has been well known that specification of anti-M or -N immune rabbit serum was practically very difficult. So it was regarded that non-specific reaction of the human tissues was in part attributed to the antisera used. Since agglutinin titers of group specific anti-M and -N antibodies prepared by the absorption-elution method were not so high, the enhancement procedure, i.e. antiglobulin test, was performed on the indicator cells after being sensitized with the eluate. This modified elution method offered fine results in the examination of extremely small blood stains. The present study revealed that each of the blood components had M or N antigen activity, and almost the same blood group activity as the red cells was observed on the stains of the 2-and 5-fold diluted components. It should be made sure that the antigen activities were due to either the blood components other than the red cells or the red cells contaminating in the components. However, it was very difficult to remove a trace of red cells from the components. From this point of view, the thymus, which consists mostly of the lymphocytes and a small number of connecting tissue cells, was tested. The stains of thymic lymphocytes, which was considered to be red cells-free, showed also obviously positive results. A little difference in mitotic activity between thymic lymphocytes and blood lymphocytes was pointed out (Andreason and Christensen 1949) , but these had essentially the same serological property. In the previous paper , the detectable maximum dilutions of the blood red cells were calculated as follows; 1: 50 for M and N group red cells and 1: 25 for M and N antigens of MN group red cells. In the examina tion of stains of the diluted blood components, the maximum dilution were 1: 10 for leucocytes and thymic lymphocytes, and 1: 50 for platelets.
There have been many efforts to remove non-specific absorption of human tissues including the red cells. Kosyakov and Tribulev (1939) attempted the selective absorption method, in which the red cells and tissues were beforehand treated with goat anti-rabbit-serum serum to saturate the heterophilic antigens . In the present study, obvious group-specific reactions were observed on each of the sensitized test-stains, which were washed with cold saline 2 times . Accord ingly, non-specific absorption of the test-stains was not observed . This might be due to the specific antibodies used and the test-stains , of which reactivity with non-specific antibody was abolished in the procedure of staining . The treatment of stains with trypsin resulted in decrease of activity of M antigen. It coincided well with the results of the treated red cells reported previously (Sagisaka et al . 1972 ). The findings on examination of the stains and on trypsin treatment led us to the conclusion that the blood components might have M and N antigen activities, which were a little lower than the red cells. No agglutination was observed on the suspension of leucocytes and thymic lymphocytes. The similar reaction was observed in ABO blood group system by Patel and Myrberg (1971) , who could separate only the leucocytes from buffy coat by agglutination. It was suggested thereby that negative results of the agglutination did not necessarily indicate the absence of antigen on the test-materials. The results of the present study may be a clue to investigation of M and N antigens in various human tissues.
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